



























	 Two	 thioether	 diamines	 2‐(2‐aminoethylthio)aniline	 and	 2‐(3‐aminopropylthio)aniline	 havebeen	 prepared	 employing	 a	 new	 procedure	 by	 reaction	 of	 2‐aminothiophenol	 and	 N‐(2‐
bromoethyl)phthalimide	 or	 N‐(3‐bromopropyl)phthalimide,	 respectively.	 Then	 two	 new
potentially	 pentadentate	 (N2O2S)	 Schiff	 base	 ligands	 derived	 from	 direct	 condensation
between	 two	 maintained	 diamines	 and	 2‐hydroxybenzaldehyde	 or	 5‐bromo‐2‐hydroxy
benzaldehyde	were	synthesized.	Also,	Zn(II)	and	Cd(II)	complexes	of	Schiff	base	ligands	have











Transition	 metal	 complexes	 with	 nitrogen,	 oxygen	 and	
sulfur	donors	 ligands	have	been	prepared	since	 the	beginning	
of	 the	 development	 of	 coordination	 chemistry	 and	 there	 is	
continuing	 interest	 in	 these	 complexes	 [1‐3].	 It	 has	 attracted	






of	 transition	 metal	 ions	 [1‐8].	 Most	 of	 these	 unsymmetrical	
Schiff	 bases	 ligands	 obtained	by	 the	 condensation	of	 different	
types	 of	 primary	 amines	with	 various	 ketones	 and	 aldehydes	
[9,10]	 by	 metal‐templated	 [11‐13]	 or	 by	 direct	 syntheses	
[14,15].	
The	 synthesis	 of	 transition	 metal	 complexes	 of	 unsym‐
metrical	 Schiff	 bases	 ligands	with	nitrogen,	 oxygen	 and	 sulfur	
atoms	 is	 an	 important	 area	 of	 study	 with	 implications	 in	
bioinorganic	 chemistry	 [4,5,16],	 catalysis	 [17]	 and	 medical	
chemistry	[18].	
In	 this	 study,	 we	 report	 the	 preparation	 of	 2‐(2‐amino	
ethylthio)aniline	 and	 3‐(2‐aminopropylthio)aniline	 in	 new	
procedure	(Scheme	1)	and	four	new	macroacyclic	pentadentate	
(N2O2S)	 unsymmetrical	 Schiff	 base	 ligands	 by	 direct	
condensation	 of	 the	 2‐(2‐aminoethylthio)aniline	 or	 3‐(2‐
aminopropylthio)aniline	 and	 2‐hydroxybenzaldehyde	 or	 5‐
bromo‐2‐hydroxybenzaldehyde	 (Scheme	 2).	 Zn(II)	 and	 Cd(II)	








hydroxybenzaldehyde,	 Zn(NO3)2·6H2O	 and	 Cd(NO3)2·4H2O	
were	 purchased	 from	 Merck	 and	 used	 as	 received.	 Other	





Elemental	 analyses	 were	 performed	 in	 a	 CHNS‐O‐2400	 II	




















2‐Aminothiophenol	 (6.25	 g,	 50	 mmol)	 was	 dissolved	 in	
acetonitrile	 (40	mL)	 and	 K2CO3	 (6.9	 g,	 50	mmol)	 was	 added.	
The	mixture	was	 refluxed	 and	 then	 a	 solution	 of	N‐(2‐bromo	
ethyl)phthalimide	 (12.65	 g,	 50	 mmol)	 or	 N‐(3‐bromopropyl)	
phthalimide	 (13.4	 g,	 50	 mmol)	 in	 acetonitrile	 (40	 mL)	 was	
added.	The	mixture	was	refluxed	for	8	h	and	then	filtered	hot.	
The	filtrate	was	reduced	to	dryness	by	rotary	evaporation.	The	
resulting	 product	was	 boiled	 under	 reflux	 for	 8	 h	 in	 aqueous	
HCl	(25%,	100	mL).	After	this	time	the	solution	was	evaporated	
to	 small	 volume	 (ca.	 25	 mL)	 under	 vacuum	 and	 cooled	 in	
refrigerator	 for	 several	 hours.	 The	 solid	 present	 was	 filtered	
off,	and	 the	 filtrate	was	evaporated	 to	dryness	under	vacuum.	
Water	 (50	 mL)	 was	 added	 to	 the	 mixture	 and	 the	 pH	 was	
adjusted	 to	 13	 with	 sodium	 hydroxide.	 The	 product	 was	
extracted	 with	 chloroform	 (3	 ×	 25	 mL);	 the	 combined	
chloroform	 solutions	 were	 separated	 and	 dried	 over	
magnesium	 sulphate.	 The	 chloroform	was	 removed	 by	 rotary	
evaporation	to	leave	brown	oil	(Scheme	1).		





NMR	 (125	 MHz,	 CDCl3,	 δ,	 ppm):	 38.8	 (1C,	 CCH2S),	 41.4	 (1C,	
NCH2C),	115.4,	117.3,	118.9,	130.3,	136.6,	148.9	(6C,	Ar‐C).	












A	 solution	 of	 2‐(2‐aminoethylthio)aniline	 or	 2‐(3‐amino	
propylthio)aniline	 (5	 mmol)	 in	 ethanol	 (50	 mL)	 was	 added	
dropwise	 to	a	 refluxing	solution	of	2‐hydroxybenzaldehyde	or	
5‐bromo‐2‐hydroxybenzaldehyde	 (10	 mmol)	 in	 the	 same	
solvent	 (40	mL)	 and	 four	 new	 Schiff	 base	 ligands,	H2L1‐H2L4	
were	obtained,	respectively.	After	refluxing	for	3	h	the	solution	
was	 vacuum	 evaporated	 to	 yield	 the	 crude	 product	 as	 yellow	
oil.	A	small	volume	of	petroleum	ether	was	added	to	the	residue	
remaining	 in	 the	 flask	 and	 rubbed.	 Then	 liquid	was	 decanted	









118.6,	 118.7,	 119.1,	 119.3,	 126.4,	 127.6,	 127.8,	 131.5,	 132.3,	




cm‐1):	 2500‐3000	 (OH)	 (br),	 1629,	 1611	 (C=N),	 750	 (C‐S).	 1H	




(1C,	 CH2S),	 57.9	 (1C,	NCH2),	 117.0,	 117.4,	 117.8,	 118.6,	 118.8,	









H).	 13C	 NMR	 (125	MHz,	 CDCl3,	 δ,	 ppm):	 33.9	 (1C,	 CH2S),	 58.5	
(1C,	 NCH2),	 110.1,	 110.7,	 117.7,	 119.1,	 119.3,	 120.1,	 120.6,	




propylthio)phenylimino)methyl)phenol	 (H2L4):	 Yield:	 1.97	 g	
(72%).	FT‐IR	(ATR,	ν,	cm‐1):	2500‐3000	(OH)	(br),	1632,	1612	
(C=N),	752	 (C‐S).	 1H	NMR	 (500	MHz,	CDCl3,	 δ,	ppm):	2.09	 (m,	
2H,	 CCH2C),	 3.00	 (t,	 2H,	NCH2),	 3.74	 (t,	 2H,	 CH2S),	 6.8‐7.7	 (m,	
10H,	Ar‐H),	8.26	 (s,	1H,	CH=N),	8,53	 (s,	1H,	CH=N),	13.31	 (br,	
1H,	OH),	13.39	(s,	1H,	OH).	13C	NMR	(500	MHz,	CDCl3,	δ,	ppm):	
29.4	(1C,	CCH2C),	29.9	(1C,	CH2S),	57.8	(1C,	NCH2),	110.0,	110.6,	
117.8,	 119.0,	 119.4,	 120.0,	 120.7,	 126.6,	 128.0,	 128.2,	 132.6,	













[Zn(HL1)]NO3·EtOH:	 Yield:	 252	 mg	 (46%).	 FT‐IR	 (ATR,	 ν,			
cm‐1):	 1607	 (C=N),	 754	 (C‐S).	 1H	 NMR	 (500	 MHz,	 CDCl3,	 δ,	
ppm):	3.23	(t,	2H,	NCH2),	3.83	(t,	2H,	CH2S),	6.40‐7.70	(m,	12H,	
Ar‐H),	8.10	(br,	2H,	CH=N),	10.90	(br,	1H,	OH).	EI‐MS	(m/z,	%):	
439	 [Zn(HL1)]+.	 Anal.	 calcd.	 for	 C24H25N3O6SZn:	 C,	 52.51;	 H,	
4.59;	N,	7.65.	Found:	C,	51.78;	H,	4.30;	N,	7.77%.	




[Zn(HL3)]NO3·EtOH:	 Yield:	 465	 mg	 (66%).	 FT‐IR	 (ATR,	 ν,		
cm‐1):	 1605	 ν(C=N),	 754	 ν(C‐S).	 EI‐MS	 (m/z,	 %):	 598	
[Zn(HL3)]+.	Anal.	calcd.	for	C24H23Br2N3O6SZn:	C,	40.79;	H,	3.28;	
N,	5.95%.	Found:	C,	41.24;	H,	3.57;	N,	5.78%.	
[Zn(HL4)]NO3·EtOH:	 Yield:	 497	 mg	 (69%).	 FT‐IR	 (ATR,	 ν,		
cm‐1):	 1634,	 1611	 (C=N),	 746	 (C‐S).	 EI‐MS	 (m/z,	 %):	 611	
[Zn(HL4)]+.	Anal.	calcd.	for	C25H25Br2N3O6SZn:	C,	41.66;	H,	3.50;	
N,	5.83.	Found:	C,	41.41;	H,	3.44;	N,	6.04%.	
[Cd(HL1)]NO3:	 Yield:	 435	mg	 (79%).	 FT‐IR	 (ATR,	 ν,	 cm‐1):	
1607	 (C=N),	 755	 (C‐S).	 EI‐MS	 (m/z,	%):	 487	 [Cd(HL1)]+.	 Anal.	
calcd.	 for	 C22H19N3O5SCd:	 C,	 48.05;	H,	 3.48;	 N,	 7.64.	 Found:	 C,	
47.59;	H,	3.42;	N,	7.29%.	




(br,	1H,	O‐H).	EI‐MS	 (m/z,	%):	503	 [Cd(HL2)]+.	Anal.	 calcd.	 for	
C23H21N3O5SCd:	 C,	 48.99;	 H,	 3.75;	 N,	 7.45.	 Found:	 C,	 49.45;	 H,	
3.72;	N,	6.93%.	
[Cd(HL3)]NO3:	 Yield:	 601	mg	 (85%).	 FT‐IR	 (ATR,	 ν,	 cm‐1):	
1610,	1620	 (C=N),	759	(C‐S).	EI‐MS	(m/z,	%):	644	 [Cd(HL3)]+.	
Anal.	 calcd.	 for	 C22H17Br2N3O5SCd:	 C,	 37.34;	 H,	 2.42;	 N,	 5.94.	
Found:	C,	36.90;	H,	2.19;	N,	6.44%.	
[Cd(HL4)]NO3:	 Yield:	 560	mg	 (86%).	 FT‐IR	 (ATR,	 ν,	 cm‐1):	
1627,	1610	 (C=N),	747	(C‐S).	EI‐MS	(m/z,	%):	660	 [Cd(HL4)]+.	









branches	 peaks	 in	 the	 area	 of	 3150‐3450	 cm‐1	 (due	 to	 the	
interaction	 of	 the	 two	 groups	 together,	 three	 peaks	 is	
observed)	show	two	different	groups	of	NH2	in	the	compounds.	




starting	 materials.	 The	 total	 absence	 of	 ν(C=O)	 absorption	 in	






The	 IR	 spectra	 of	 Zn(II)	 and	 Cd(II)	 complexes	 of	 these	
unsymmetrical	Schiff	base	ligands	show	one	or	two	strong	band	
at	1605‐1634	cm‐1	assigned	to	the	C=N	stretching	mode.	These	




1H	 NMR	 and	 13C{1H}	 NMR	 results,	 obtained	 for	 some	
prepared	 compounds	 at	 ambient	 temperature	 in	 CDCl3,	 are	
presented	 in	 experimental	 section.	 The	 aliphatic	 protons	
appear	as	a	singlet	at	2.81	ppm	in	2‐(2‐aminoethylthio)aniline	
and	 in	 related	 ligands	 (H2L1	 and	H2L3)	 appear	 as	 two	 triplet	
resonance	 in	 the	 region	 δ	 3.12‐3.86	 ppm	 but	 for	 2‐(3‐
aminopropylthio)aniline	 and	 related	 ligands	 (H2L2	 and	H2L4)	
appear	 as	 three	 signals	 in	 the	 region	 δ	 1.73‐3.75	 ppm.	 The	
broad	 signal	 at	 δ	 3.3‐5.2	 ppm	 in	 the	 1H	 NMR	 spectra	 of	
diamines	are	assigned	to	the	NH2	protons	and	at	δ	13.09‐13.39	
ppm	 in	 the	 1H	NMR	spectra	of	 ligands	are	assigned	 to	 the	OH	
protons.	 Signals	 for	 aromatic	 protons	 observed	 at	 δ	 6.6‐7.8	
ppm.	The	1H	NMR	spectra	of	ligands,	show	peaks	at	δ	8.26‐8.63	
ppm	 corresponding	 to	 the	 imine	 protons	 and	 these	 indicates	
that	 the	 condensation	 has	 occurred.	 The	 1H	 NMR	 spectra	 of	
Zn(II)	 and	 Cd(II)	 complexes	 showed	 that	 the	 imine	 signals	
shifted	 in	 compared	 to	 initial	 compound.	 Unfortunately,	 the	
poor	solubility	of	the	complexes	made	impossible	there’s	study	
by	NMR	spectroscopy.	
The	 EI	 mass	 spectra	 of	 the	 unsymmetrical	 Schiff	 bases	
ligands,	 provide	 strong	 evidence	 for	 the	 formation	 of	 these	
ligands.	The	peaks	in	the	spectra	of	the	ligands	are	observed	at	
m/z	376,	390,	534,	548	corresponding	to	[H2Ln]+	(n	=	1,	2,	3,	4),	
respectively.	 The	 spectra	 for	 the	 complexes	 exhibit	 peaks	 at	





We	 report	 the	 successful	 synthesis	 of	 two	 thioether	
diamines	 2‐(2‐aminoethylthio)aniline	 and	 2‐(3‐aminopropyl	
thio)aniline	 and	 also	 four	 potentially	 pentadentate	 (N2O2S)	
unsymmetrical	 Schiff	 bases	 ligands	 (H2Ln,	 n	 =	 1,	 2,	 3,	 4)	 have	
been	 prepared	 by	 reaction	 between	 of	 these	 diamines	 and	 2‐
hydroxybenzaldehyde	 or	 5‐bromo‐2‐hydroxybenzaldehyde.	
The	 complexation	 capacity	 of	 four	 ligands	 towards	Zn(II)	 and	
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